This conclusion is supported by the use of "like materials" such as cellulose ester fiber and the 
use of like processes such as forming a woven and/or knitted fabric from continuous filaments. 
The Applicants are accordingly invited to prove otherwise. 

The Applicants can readily prove otherwise. In that regard, Claim 1 specifically recites 
that the woven or knitted fabric comprises cellulose acetate propionate continuous filaments that 
contain no plasticizer. This is important in distinguishing over Chen. 

Chen discloses wound dressings that are made from woven or knitted fabrics or films 
made of filaments. Those filaments are made from cellulose esters including cellulose acetate 
propionate as recited in Claim 1. However, the filaments of Chen are also made with a so-called 
"partial solvent." Such partial solvents are listed as glycerol triacetate (aka triacetin), 
trimethylene glycol diacetate, glycol monoethylene acetate and combinations thereof. 

That combination of cellulose, ester and "partial solvent," forms the basis for a wound 
dressing that releases, by hydrolysis, acetic acid when exposed to elevated temperatures such as 
body temperatures. 

A problem arises, however, because the "partial solvents" of Chen are actually 
plasticizers. This is commonly known and is, in fact, acknowledged by Chen itself. In that 
regard, Chen specifically teaches in col. 1 at lines 32-34 that: 

In this known usage, triacetin, trimethylene glycol diacetate, and glycol 
monoethylene acetate act as plasticizers that facilitate inter-filament 
bonding. 

Such usage is confirmed throughout the art in a manner that demonstrates that it is simply well 
known to those skilled in the art that the "partial solvents" of Chen are, in fact, plasticizers. The 
Applicants enclose a copy of US Patent No. 5,328,934 which refers to exemplary plasticizers in 
col. 3, lines 8-11, which refer specifically to triacetin and trimethylene glycol diacetate. The 
Applicants also enclose a copy of an Eastman Chemical product data sheet which refers to 
triacetin as a plasticizer for cellulosic resins. Many more instances of such disclosure are readily 
available in this art. 

What does this mean? This means that Chen discloses filaments made from cellulose 
acetate propionate arid plasticizers. However, the Applicants' Claim 1 specifically recites 
cellulose acetate propionate continuous filaments that contain no plasticizer. In other words, 
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Chen discloses the opposite disclosure of the Applicants' Claim 1 and leads those skilled in the 
art away from the Applicants' claims. This alone, renders Chen inapplicable under §103. 

However, there is more. The rejection, as mentioned above, asks the Applicants to prove 
otherwise. The Applicants' specification does just that. The Applicants' specification includes 
Table 1 which provides results for Example 1 and Comparative Example 1. Those two examples 
are conducted with the claimed cellulose acetate propionate with no plasticizer in the case of 
Example 1 and cellulose acetate propionate and a plasticizer in Comparative Example 1. The 
physical characteristics of the resulting filaments are quite different, thereby factually 
demonstrating that the claimed physical characteristics are not inherently present in filaments 
made from cellulose acetate propionate and a plasticizer. In fact, the Applicants' specification 
and the examples and comparative examples factually demonstrate just the opposite. Thus, one 
skilled in the art would have a reasonable expectation that the filaments disclosed by Chen which 
comprise cellulose acetate propionate and "partial solvent," i.e., a plasticizer, would have 
physical characteristics that are likely to be inherently different. Thus, the Applicants 
respectfully submit that §102 is inapplicable as well. 

In light of the foregoing, the Applicants respectfully submit that the entire application is 
now in condition for allowance, which is respectfully requested; 



Respectfully submitted, 



T. Daniel Christenbury 
Reg. No. 31,750 
Attorney for Applicants 




TDC/vbm 
(215) 656-3381 
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[57] ABSTRACT 
A process for recycling waste from the manufacture 
filtered cigarettes is disclosed herein. The process com- 
prises the following steps: A waste stream from the 
manufacture of filtered cigarettes is provided. The 
waste stream includes tobacco, cellulose ester polymer, 
and paper. A substantial portion of the cellulose ester 
polymer is separated from this waste stream. This cellu- 
lose ester polymer is contacted with a sufficient vo- 
lumne of fluid to extract contaminants therefrom. The 
fluid is under pressure and temperature conditions, such 
that the fluid is a supercritical or a near supercritical 
fluid. 

8 Claims, No Drawings 



5,328,934 

2 

the majority of undesirable contaminants from cellulose 
acetate. But, the extraction solvents then becomes an 
undesirable contaminant, and reduces the product qual- 
ity. An additional difficulty introduced by use of such 
FIELD OF THE INVENTION 5 extraction solvent is that they can escape into the envi- 

This invention is directed to recycling waste, particu- ronment, necessitating costly preventative measures, 
larly cellulose esters, generated during the manufacture Supercritical and near supercritical fluids have previ- 
of filtered cigarettes. ously been described for the extraction of: removal of 

„ adhesives from cellulose (See, U.S. 5,009,746): terpenes 

BACKGROUND OF THE INVENTION 10 ud oils from wood (S ee,U.S. P,t. No. 4,308,200^- 
Fibrous cellulose esters, particularly cellulose ace- nin from Kraft streams (See, U.S. Pat. No. 4,493,797); 
tate, are the commercially preferred media for filtration and removal of the natural oils from plant matter (See, 
of smoke from filtered cigarettes. This commercial ap- U.S. Pat. No. 4,675,198). Commercial applications of 
plication consumes worldwide several hundred million this technique include: the decaffmation of coffee and 
pounds of cellulose acetate fiber per year. During the 15 tea; extraction of hops flavors for beer manufacture; and 
production of these filtered cigarettes, a certain percent- denicotination of tobacco. Such commercial processes 
age of them will not be brought to market, due to dam- are well known to those skilled in the art and are de- 
age of goods, variation from specifications, or other scribed in reviews such as: McHugh and Krukonis, 
reasons. Those cigarettes which are not sold are typi- Supercritical Fluid Extraction: Principles and Practice. 
cally subjected to a reclamation process wherein the *° Butterworths; (1986); Eckerd et al. Environmental 
tobacco-laden portion of the cigarette is mechanically Science and Technology, Vol. 20, pp. 319-325, (1986); 
broken from the filter, and the tobacco is removed by "Supercritical Fluids", Kirk-Othmer Encyclopedia of 
shaking within a screening device. An example of this chemical Technology 3rd. John Wiley & Son, New 
u^tSh^ 

™S rXlT^' •S™^^^^^ ^ * e supercritical extraction of natural products 
material, referred o as npper waste in the industry, fr cellulose is described U.S Pat. No. 5,009,746, it 

&£%£r££Z?£^£S£> 30 n,T uri !T ST" ^ ^ 

ripper waste is most generally disused of as landfill, wth ^f m& P r °P ertI< *' ■«> ,«*"•« 

relenting both a lefs of natural Purees and a bur- P r °P^'« of both cellulose acetate and cellulose wUl 
den on landfill capacity. recognize that these two structural polymers share few 

The composition of "ripper waste" varies depending common properties, and, therefore, must therefore be 
on the specifics of the cigarette products and the to- 35 dlfferent materials. See, "Cellulose" and 

bacco reclamation process employed. Typical composi- Cellulose Acetate" Kirk-Othmer Encyclopedia of 
tion ranges, by weight, of ripper waste are: a) cellulose Chemical Technology 3rd, John Wiley & Sons, New 
acetate, 40-55%; b) plasticizer, 1-12%; c) paper, York, both of which are incorporated here in by refer- 
25-45%; d) residual tobacco, 1-15%; e) adhesives, ence - 

™ *"? f fl,V0 " / f I *«f ances ' 1 < 1%- Additional 40 SUMMARY OF THE INVENTION 

components for example charcoal, may be found in 

these waste streams, depending on the specific cigarette A process for recycling waste from the manufacture 
product. * of filtered cigarettes is disclosed herein. The process 

The physical/mechanical separations employed in comprises the following steps: A waste stream from the 
reclaiming cigarette components have in the past either 45 manufacture of filtered cigarettes is provided. The 
focused on sifting tobacco away from other compo- waste stream includes tobacco, cellulose ester polymer, 
nents, as is the case in U.S. Pat. No. 3,224,451, or in the «nd paper. A substantial portion of the cellulose ester 
removal of cellulose acetate filter media from its paper polymer is separated from this waste stream. The cellu- 
liner, as in U.S. Pat. No. 4,261,790, which is incorpo- lose ester polymer is contacted with a sufficient volume 
rated herein by reference. Other approaches have in- 50 of fluid to extract contaminants therefrom. The fluid is 
eluded enzymatic degradation of the cellulose acetate to under pressure and temperature conditions, such that 
produce useful sugars, as in U.S. Pat. No. 4,298,013. the fluid is a supercritical or a near supercritical fluid. 

Isolation of cellulose acetate from "ripper waste" is DETAILED DESCRIPTION OF THF 

insufficient to provide a recycled product of high com- UETI AILED DE^JFTION OF THE 

mercial utility. During the manufacture of cigarettes, 55 INVENTION 
the cellulose acetate is treated with a plasticizer which The present invention, which is directed to a process 
improves the mechanical performance of the finished for recycling the waste from the manufacture of filtered 
filter. The cellulose i ice tate may also be treated with cigarettes, is set forth in greater detail below, 
flavorants, for example, menthol, and the cellulose ace- The waste stream from the manufacture of filtered 
tate will absorb some levels of nicotine and other sub- 60 cigarettes comprises generally tobacco, paper, and cel- 
rtances from the tobacco. If the cellulose acetate/plas- lulose ester filter material This waste stream maybe 
ticizer/flavors mixture is dissolved in a typical cellulose "ripper waste" as discussed above, or maybe the entire 
ester solvent, and reformed into a product, these extra- broken filtered cigarettes (the differences between the 
neous substances will change both the mechanical and latter and the former being that the latter would have a 
the sensory properties of the cellulose acetate, thereby 65 greater tobacco content). The cellulose ester filter mate- 
reducing the overall quality of products manufactured rial typically comprises a fibrous form of cellulose ace- 
with these recycled materials. Extraction with conven- tate, which is referred to in the industry as "TOW" and 
tional solvents, such m ethanol, can be used to remove various "contaminants" discussed below. 
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The cellulose ester filter material or polymer gener- The supercritical or near supercritical fluid extracts 
ally comprises cellulose acetate (acetyl value of about the contaminants from the cellulose ester polymer. This 
40.3%), but may also include other conventionally remaining cellulose ester polymer is of sufficiently good 
known or commercially available cellulose esters. The quality that it can be resolvated and used as "virgin" 
cellulose acetate filters are typically "contaminated" 5 polymer or with "virgin" polymer. However, if neces- 
with plasticizers, adhesive*, and flavors/fragrances dur- sary, this recycled polymer could be subjected to far- 
ing the manufacture of both the filter tips and the fil- th er separation if residual tobacco or paper remain. The 
tered cigarettes Exemplary phuticizers include, but are ^^^^ wnich m held to & fluid are released 
not limited to, tnacetm (alsojcnown as glycerol tnace- when the fluid ^ expanded . ^ containinants are then 

mixtures thereof. The flavors/fragrances may be ab- ner * *" filrther mustrated bv W8V of following 

sorbed by the filter material from the tobacco, for exam- 15 eump 

pie, nicotine, or may be added, for example, menthol. EXAMPLE 1 
Prior to recycling the "contaminated" ester polymer _ . .... iV . , . 
with "virgin" cellulose: ester polymer, the contaminants ^ e3t8m P ,e illustrates the separation of the waste 
must be removed or significantly reduced. 8tream > ie - ""PP^ vnsXe " from 8 cigarette manufactur- 
Preferably, before the contaminants are removed 20 m « opention. The waste stream comprised, in major 
from cellulose ester polymer, the cellulose ester poly- components, tobacco, paper and filter tips (fibrous cel- 
mer is removed from the waste stream. The weight M osc acetate). A total of 295 pounds of this waste was 
content of tobacco in the cellulose ester polymer, after separated into its three major components. The final 
the separation, should be less than about 1% by weight. weight of each component stream is as follows: 66.5 
Optimally, the weight content of tobacco in the cellu- 25 pounds— tobacco; 65 pounds— paper; and 163.5 pound- 
lose ester polymer should be less than about 0.1% by 8 — fil' er tips. 

weight. The separation was accomplished by means of air 

Any conventional means maybe used for separating elutriation. A commercially available elutriator, Ster- 

the cellulose ester polymer from the waste stream. Ex- ling Model 160SEL from Sterling Blower Company of 

emplary methods include: manually separating tobacco 30 Lynchburg, VA, was used. It was operated with air at 

and paper from the cellulose ester polymer; screening 5000 feet per minute. 

or sifting paper and tobacco from the cellulose ester 295 pounds of waste product was introduced into the 
polymer; and cycloning or elutriating the paper and elutriator for a first pass of separation. At the end of this 
tobacco from cellulose ester polymer. Elutriation by air pass, a mixture of 61 pounds— tobacco and 48 pound- 
is the preferred method for separating the cellulose 35 s— paper was removed from the remaining mass. The 
ester polymer from the waste stream. mixture of tobacco and paper was separated into its 
Optionally, the waste stream, either before or after components by use of a conventional shaker screen 
the foregoing separation, maybe subjected to any con- device, as is well known 

ventional particle size reduction process. These particle The 'remaining mass was reintroduced into the elutri- 

size reduction process facilitate separation, as well as, 40 ator for 8 second pass , At ^ end of this pass, a mixture 

the extraction, as is known to those of ordinary drill in of 5 vomat -tobacco and 10 pounds-paper was re- 

the art. Such processes include, but are not limited to, moved md farther resoIved ^ a,^^ by the 

grinding, chopping nulling and peUeftzmg ahaker screen method noted above. 

The contaminants are cleansed from the cellulose ^ r^^g mass from ^ second pass was rein . 

ester polymer by contacting the polymer with a suffi- 45 ^"—T^Zfh. rfntri.t^rfor . aT th. ^Th 



A supercritical fluid exists at or above its "triple 50 ;, . • , . . 

point". The triple point is the temperature and pressure f* 0 ™ 48 of tobacco and P 8pcr 88 W8S "PP 8 ™ 11 bv 
at which the solid, liquid, and vapor (gas) of a substance "wpection. 
are in equilibrium with one another. A supercritical EXAMPLE 2 

fluid possesses approximately the penetration properties _ . t t 

of a gas simultaneously with the solvent properties of a 55 W8Ste P roduct ^ tobacco md P a P er removed, 

liquid. Accordingly, supercritical fluid extraction has for example in the manner set forth in Example 1, con- 
the benefit of high penetrability and good solvation. ***** substantially of filter tips from cigarettes. The 
Exemplary fluids included, but are not limited to, car- contaminants in this material were removed via an ex- 
bon dioxide and propane. Other fluids are listed in the traction technique using supercritical carbon dioxide. 
"Supercritical Fluids" section of Kirk-Othmer, Ibid., at 60 The filter tip waste, prior to extraction, was analyzed 
Table 2, which is incorporated herein by reference. The to quantify contaminant levels. Using conventional gas 
preferred fluid is carbon dioxide which has a triple point chromatography techniques, the amount of plasticizer 
at 30* C. and 72.9 atmospheres (about 1072 psig). (glycerol triacetate) was measured at 7.59% by weight 

In the preferred embodiment, cellulose ester polymer Using industry acceptable techniques, the samples were 
is contacted with carbon dioxide within the pressure 65 observed to possess a strong tobacco odor and taste, 
ranges of about 1400 psia to about 10,000 psia and The range of conditions for the extractions are set 
within the temperature range of about 20' C, to about forth in Table 1. Additionally, a weight ratio of carbon 
80* C. dioxide:cellulose acetate of 120:1 was utilized. 



consisted primarily of filter rips, but included trace 
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TABLE 1 
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Weight of S«m P Ie Weigh! 



2.4136 
US10 
2.6014 
2.5298 



1.2654 
1.2916 
2.2852 
2.3222 



separating a substantial portion of the cellulose ace- 
tote polymer from the waste stream; and 

contacting the cellulose acetate polymer with a suffi- 
cient volume of fluid to extract contaminants there- 
from; the fluid being under pressure and tempera- 
ture conditions such that the fluid is a supercritical 
or near supercritical fluid. 

2. The process according to claim 1 wherein the 
separating is accomplished by means of air elutriation. 

3. The process according to claim 1 wherein during 



" 15 s 



polymer is reduced to less than about 1% by weight 

4. The process according to claim 1 further compris- 
ing the step of reducing the particle size of the waste 



After extraction, samples, when analyzed by the fore- 
going techniques, showed no trace of the plastidzer 
(detection limit of the instrument was 0.0001%) and no 
trace of the odor nor the taste. 

I claim: 

1. A process for recycling the waste from the 



5. The process according to claim 1 wherein said fluid 
is carbon dioxide. 

6. The process according to claim 5 wherein the 
contacting ratio of carbon dioxide to cellulose acetate 

20 polymer is 120:1. 

7. The process according to claim 5 wherein the 
temperature of the fluid ranges from about 20* C. to 



facture of filtered cigarettes, said process comprising about 80' C. 

the steps of: g. The process according to claim 5 wherein the 

providing a waste stream from the manufacture of 25 pressure of the fluid ranges from about 1400 psia to 

filtered cigarettes, the waste stream including to- about 10,000 psia. 
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EASTMAN 

Product Data Sheet 

Eastman Triacetin 

Application/Uses 

■ Nail care 

■ Plasticizers 

■ Solvents 

Product Description 

Eastman Triacetin is used as a plasticizer for cellulosic resins and is compatible in all proportions 
with cellulose acetate, nitrocellulose, and ethyl cellulose. Eastman Triacetin is useful for imparting 
plasticity and flow to laminating resins, particularly at low temperatures, and is also used as a 
plasticizer for vinylidene polymers and copolymers. It serves as an ingredient in inks for printing 
on plastics, and as a plasticizer in nail polish. For food additive applications, Eastman supplies 
Eastman Triacetin, Kosher, Food Grade, and Eastman Triacetin, Food Grade, which are made 
under appropriate current good manufacturing practices (cGMP) for these applications. 

Typical Properties 



Molecular Weight 


218 


Form 


Liquid 


Refractive Index @ 25°C 


1.429-1.431 


Viscosity @ 25°C 


17.4 CP 


Boiling Point 


258°C (496°F) 


Freezing Point 


3.2°C (37.8°F) 


Solubility in Water, @ 25°C 


71.7 g/L 


Acidity as Acetic Acid 


0.002 wt % 


Flash Point Cleveland Open Cup 


153°C (308°F) 


Wt/Vol @ 20°C 


9.65 lb/gal 


Color Pt-Co 


10 max. 


Specific Gravity @ 20°C/20°C 


1.160 


Assay 


99.0 wt % min. 


Comments 





Properties reported here are typical of average lots. Eastman makes no representation that 
the material in any particular shipment will conform exactly to the values given. 
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